Kafr El-Dawar is a major industrial city and a municipality on the Nile Delta in northern Egypt. Kafr El-Dawar area is unfortunately suffering from many factories that let out their waste water into the irrigation canal and agricultural drains. Twenty five water samples were collected from five water resources to assess their heavy pollution. The determination of heavy metals (HV) water resources content conducted to compose the following increasing HV concentration sequences ; Drain Abu Qir (DA): Min (Cu)_Max (Zn), Canal Dbora Deufsho (CD): Min (Cu)_Max (Zn), Drain Dbora Abu Qir (DD): Min (Cu)_Max (Fe), Drain Kafr Dawar Deufsho (DK) : Min (Cu)_Max (Mn) and Drain Yarn and Fabric (DY) Min (Cu)_Max (Zn). Distribution patterns of HV concentration of water resources were (a) wide spread-distribution (Cr, Co, Mn), (b) moderately spread distribution pattern (Cu, Ni, Pb),and (c) narrow spread distribution pattern (Fe, Cd, Li and Zn) . The association study conducted to classify the HV concentration into three groups; positively highly correlated HV: (Pb_Cd), (Pb_Co), (Pb_Cr), (Cd_Co), (Zn_Fe), (Cr_Co), (Ni_Co) and (Ni_Fe), negatively highly correlated HV: (Pb_Mn), (Cd_Mn), (Mn_Cu) and (Co_Li) and intermediate cases (non-significant positive and negative intercorrelation) that was represented by the other cases. The low values of contamination factor, of short term use (CfiST), showed that the majority of HV concentration, of the studied water resources was at safe use level. This certainly with exception of the cases of cadmium that classified the water resources DA and CD, and DD into polluted and risky levels, respectively. The high values of contamination factor, of long term use (CfiLT), indicated that the studied water resources were mainly contaminated by Cd, Co and Cr heavy metals. Contrary, the low values of (CfiLT) of Zn, Fe, Li, Ni, Pb and Cu, all studied water resources are safe. Contamination degree index (Cd) indicated the safe use at short term of water resources (DA), (CD) and (DD), and (DY) water resources were highly contaminated. According to (Cd) values, moderate risk is expected if we use the water resource (DK), even 
Introduction
Heavy metals are elements having a specific gravity greater than four and their atomic weight ranges between 63.545 and 200.5 g [1] . Heavy metals pollution is very often caused by human activities [2] [3] . Industrial effluents discharged from various processing industries are the major sources of heavy metals pollution. These heavy metals reach to high concentrations and accumulate in dangerous quantity in different plant parts, and finally pose serious health hazard to human beings and animals [4] . The protection of water quality and sewage infrastructure did not increase along with HV population have created some earnest apprehensions for our environment [5] [6] [7] [8] [9] . [10] Applied multivariate statistical techniques, like principal component analysis (PCA), cluster analysis (CA) and factor analysis (FA) to identify the sources of heavy metals along a river basin.
HV water pollution is assessed by (a) referring to standard pollution tables of Environment Protection Agency (EPA) [11] and (b) applying of contamination indices, such as contamination index (C d ) that may be called as contamination degree. The contamination index (C d ) that summarizes the combined effects of several quality parameters considered harmful to domestic water [10] [12] [13] [14] [15] . The degree of contamination was used as a reference to estimate the extent of metal pollution. Contamination degree (C d ) has three categories; low (C d = less) medium (C d = 1 -3) and highly polluted (C d > 3) [16] .
A lot of researchers have focused on heavy metal pollution of all water resources around the world [17] - [23] . Generally, pollution indices are applied for water pollution estimation in the samples under consideration. The indexing approach of HV pollution assessment depends mainly on three indices; heavy metal pollution index (HPI), heavy metal evaluation index (HEI) and contamination degree (Cd) [16] .
The aims of this study are: (a) determine the resources and type of heavy metals (HV) water pollution, (b) assess the HV water pollution (in the cases of short and long uses), (c) define priority protecting water resources and (d) share the obtained results with the stakeholder agencies to start immediate pollution mitigation and conservation measures.
Materials and Methods
Kafr El-Dawar that was studied is a major industrial city and a municipality on the Nile Delta (Northern Egypt). Topographic-1:50,000 maps (Egyptian Survey Authority, Damanhour city, El-Bouheria Governorate) [24] were digitized, then the studied area was clipped (ARC-GIS Software, Version 9.3) [25] . In order to achieve the research objective, water samples were collected, at 24-12-2015 HV water pollution was assessed by (a) referring to standard guidelines water pollution of EPA [11] and (b) applying Contamination degree index (C d ) [16] . A conventional scale was derived from recommended limits for constituents in reclaimed water for irrigation [11] to determine the classes of the heavy metal water pollution (Table 2 ). This conventional scale was based on standard maximum admissible concentration (MAC s ) that is the upper permissible limits of cases of short and long term uses. Pb <500 500 -1000 1000 -10,000 >10,000 <250 250 -500 500 -5000 >5000 Zn <500 500 -1000 1000 -10,000 >10,000 <100 a) Plotting of increasing concentration sequence of heavy metals: Heavy metals in the content of water resources were determined (Table 3) The heavy metals pollution in water resources, of the cases of short and long term uses, was assessed by basing on two approaches (i) the annotative conventional scale of contamination factor (C i ) and (ii) contamination degree index (C d ). Table 6 ).
Results and Discussion
The contamination factor of the studied water resources was calculated to assess individually the contamination degree of each heavy metal ( Table 7 ). The application of the conventional interpretative scale of heavy metals water pollution referred that the different grade pollution of each heavy metals. The table pointed out that the values of contamination factor, of short term use, (C fiST )
were generally valued to lay the studied water resources at safe use level (Table   7 (a)). This conclusion excluded the cases of cadmium that classified the water resources DA, CD, and DD into polluted and risky levels, respectively.
The values of contamination factor, of long term use, (C fiLT ) designated the level of water heavy metals pollution (Table 7 (b)). The table showed that the studied water resources were mainly contaminated by Cd, Co and Cr heavy metals. Cobalt and Cr heavy metals grouped all studied water resources in the polluted level. In addition, the table showed that the water resources were also highly contaminated by Cd heavy metal that they were classified as Cd-polluted The contamination degree index (C d ) summarizes the combined effects of several heavy metals that are considered harmful to irrigation water [12] . This index is calculated from the formula below: Table 9 ).
The table showed that the contamination degree index (C d ) of water resources sources were high contaminated that they cannot be absolutely used in the long run (Table 8 ).
Conclusions
The 
